Proper wetting is crucial for the function of sensors in blood analysis. Modern blood analysis systems integrate sensors for different parameters. Their design implicates a variety of surfaces inside of the measurement channel. The wetting with aquatic calibration solutions is therefore often affected by inconsistencies of surface energies in the measurement channel. Especially hydrophobic surfaces, such as silicone rubber, enforce the nucleation of gas bubbles that may lead to measurement errors. Regarding the wetting, blood plays a key role. Although its role is poorly understood, the frequent application of blood as a sample is beneficial to the stability of many systems in terms of wetting the measurement channel and accordingly, providers of blood analyzers recommend it, especially at the beginning of a sensor lifecycle. Because of the additional workload for the user and the criticality of blood handling, an alternative for homogenous hydrophilization of the measurement channel would be beneficial. We report on the opportunities to solve this issue by the use of chitosan.
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As a derivative of cellulose, chitosan is a polyaminosacharide that is protonated in dependence of pH, thereby changing its polarity and solubility in aquatic medium. The wetting procedure for the sensor channel surfaces is based on the precipitation of chitosan molecules, taking advantage of the fact that the edge of solubility resides within pH ranges close to physiological values. Titration analysis of the chitosan revealed a pKs of 6,5. A solution was generated that contains fully solubilized chitosan at acidic conditions and deposits the hydrophilic macromolecule by mild alkalization on all surfaces, even on silicone rubber. Analysis of the chitosan coated surfaces showed a persistent hydrophilization. In contrast to the action of detergents, the wetting effect does not leak out due to exchanging the fluid. Therefore the system can subsequently operate with detergent free calibration solutions and blood samples. Further analysis of chitosan coated surfaces revealed a strong increase in contact angle hysteresis. The hydrophilization is more pronounced in receding contact angle rather than in advancing angle. This indicates an increased inhomogeneity of the surface, suggesting an insular deposition of the polysaccharide on the otherwise hydrophobic surfaces. On the system level, it was shown that hydrophilization of the measuring channel was able to reduce the gas bubbles, thereby increasing the stability of measuring and calibration workflows of the instrument. 
